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ABSTRACT 



Load balancing is achieved at the client side, rather than at 
the server side of a client-server network. Each client 
computer regularly receives a load balance list, enumerating 
respective addresses of multiple server computers. Each 
client computer executes a server selection function which 
determines the average load for each server in the list. In the 
event of a server computer failure, a system administrator 
can remove the server computer from the load balance list 
and reapportion the load. The client computer's list then is 
updated when the list is received during subsequent access. 
In the event a client computer determines that a server is 
non- responsive, such server is removed from the load bal- 
ance list for the client computer which made such determi- 
nation. The client computer also stores a back-up list of 
servers for use when all servers on the load balance list are 
non-responsive. 

8 Claims, 4 Drawing Sheets 
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CLIENT-SIDE LOAD-BALANCING IN In & preferred embodiment each client computer receives 

CLIENT SERVER NETWORK same l° ad balance list. In such case, the more client 

computers there are, the better the server selection functions 

BACKGROUND OF THE INVENTION converge actual load balance percentages to the specified 

Tnis invention relates to client server computer networks * loa A d balance P 6rcenta f s at an y 11,06 fo , r the netw ° rk - 

having a plurality of network server computers, and more Accordmg to another aspect of the invention, a system 

i f * *u j a t u 1 ■ i j administrator for the network servers storing the common 

particularly to a method and apparatus for ba ancing the load daU ^ ^ balance ^ Fof * {q ^ 

on respective network server computers m the network. eyent of a ^ computer server computer main- 

In large client server networks such as the INTERNET, jq tenance or another reason, the system administrator can 

many client computers seek to access the same network remove one or more server computer identifications from the 

server computer at a given time. To do so, each client load balance list and reapportion the load. The system 

computer issues an access request which specifies an address administrator then downloads the updated load balance list 

for the server computer. When too many clients attempt to to each operational server. When a client computer accesses 

access the same server computer at a given time, response one of the server computers and re -obtains a load balance 

time slows as the server handles a queue of requests. To list, the client computer receives the updated load balance 

handle the load, it is common for INTERNET service list. 

providers to include multiple computers which are linked According to another aspect of the invention, in the event 

together to have the same address. For example, a hardware a client computer determines that a server is non-responsive, 

device may respond to all requests to a given address and such server is removed from the local load balance list of the 

forward the respective requests to any one of a plurality of olient computer which made such determination. As a result, 

redundant network servers. Such hardware device balances traffic from such client computer is automatically diverted to 

the load among the redundant servers allowing response other servers that are functioning. Eventually when the 

time to be maintained at a desirable speed. Such a hardware client computer reobtains a load balance list from another 

device typically handles 16, 64 or 128 servers. To assure that server, an updated list will be available for the client 

the client is able to access desired data, all accessible data is computer, (assuming the system administrator indepen- 

to be redundantly located on each server computer having dently has already determined that such non-responsive 

the same address. Thus, the multiple servers sharing a server is down). 

common physical address on the client server network are According to another aspect of the invention, the load 

referred to herein as redundant servers. 3o balance list can be any arbitrary length. Thus, there need not 

One shortcoming of this hardware based load balancing be 16, 64 or 128 servers as required in conventional hard- 
approach is that all requests to the server address are routed ware load balancing devices which achieve load balancing 
through a common pipeline (i.e., the hardware load balanc- from the server side. The number of the servers can be varied 
ing device). Thus, associated with this single point of load as needed. An advantage of this method is that additional 
balancing control is a single point of failure. In the event of 3S servers can be added or removed simply and easily, 
a natural disaster or a prolonged power outage at the According to another aspect of the invention, there is an 
hardware load balancing device, client computers are unable additional emergency list of servers which is used in the 
to access the desired data at any of the redundant server event a ll servers on the load balance list are deemed non- 
computers. Accordingly, there is a need for an alternative, responsive. An advantage of the emergency list scheme is 
more reliable, more flexible technique for achieving load 4Q that a vendor may choose to own the lines and addresses for 
balancing of client demand. the servers on the emergency list, but rent the lines from an 
SUMMARY OF THE INVENTION independent service provider for the servers in the normal 

load balance list. As a result, a vendor is not held hostage to 

According to the invention, load balancing of client the addresses which the independent service provider owns, 

demand is achieved at the client side of the network con- 45 More specifically if the vendor chooses to switch service 

nection in software, rather than at the server side. Each client providers because of price, service or another reason, the 

computer receives a load balance list, enumerating varying, vendor can do so without adversely impacting client access 

respective addresses of multiple server computers storing a to the vendor's data. The vendor simply updates the load 

common set of data. Each client computer executes a server balance list. Even absent a transition time to get updated 

selection function to determine which server to access. 50 load balance lists to the client computers, a client that has not 

According to one aspect of the invention, the same data is checked in for a while will still get to the emergency list and 

available from each one of a plurality of server computers then get an updated load balance list. An economical benefit 

having differing addresses. The client computer performs the of this approach is that a vendor can spread their load among 

server selection function to determine which server is to be many (e.g., 100) independent service providers purchasing a 

addressed to access the data. All server requests (to partici- 55 minimal load (e.g., 5%) load on each independent service 

pating servers) are handled by the server selection function, provider (ISP) computer at a substantially reduced price, 

unless a prior selection has already been made for the current instead of purchasing a large load (e.g., 50%) on a small 

session, day or other unit of time or access. number (e.g., 10) of ISP computers. 

According to another aspect of the invention, the load According to another aspect of the invention, an addi- 

balance list includes the respective addresses of each one of 60 tional method for load balancing is achieved by specifying 

the plurality of servers which stores the common data. The a maximum frequency of requests (e.g., xx requests/minute) 

selection function allocates the load used by the client at which a server can be accessed. By halving such 

computer for each server in the list. Over time, the client frequency, double the number of client computers can access 

computer selects each one of the servers in the load balance the servers without altering the load balance among the 

list by a given load percentage for the respective server. The 65 servers. 

load percentage may be specified within the load balance list According to another advantage of this invention, the 

or may be derived by the server selection function. client side load balancing method does not suffer from a 
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single point of failure which cripples the entire delivery linked. Each network server computer 12 stores data acces- 

system. With servers located in different geographic regions, sible to other network server computers 12 and to client 

even natural disasters and power failures at one or more computers 14 and networks 16 which link into the wide area 

servers will not disable network delivery of data to an network 10. The configuration of the client-server network 

operable client computer. Servers can be added or removed 5 10 may change over time as client computers 14 and one or 

in a smooth transition without disrupting delivery of data. more networks 16 connect and disconnect from the network 

Load can be spread among hundreds of servers at reduced 10, and as one or more trunk line server computers 12 are 

cost to the vendor. Vendors can ramp up or ramp down added or removed from the network 10. For example, when 

throughput capacity as needed using load capacity of inde- a client computer 14 and a network 16 are connected with 

pendent service provider computers. 10 the network servers computers 12, the client-server network 

These and other aspects and advantages of the invention includes such client computer 14 and network 16. As used 

will be better understood by reference to the following herein the terra computer includes any device or machine 

detailed description taken in conjunction with the accom- capable of accepting data, applying prescribed processes to 

panying drawings. tne data, and supplying results of the processes. 

15 The client-server network 10 stores information which is 

BRIEF DESCRIPTION OF THE DRAWINGS accessible to the network server computers 12, remote 

FIG. 1 is a schematic diagram of an exemplary client- networks 16 ™ d clie f 14. The network server 

server network hosting the method of this invention; computers 12 are formed by main frame computers 

. . . - - T- <• r minicomputers, and/or microcomputers having one or more 

FIG. 2 is a block diagram of a computer system for a 2Q processors eacn . ^ server comput ers 12 are linked 

computerconnectedintothechent-servernetworkofFIG.l; togdher by wired and/or wirdess transfer media> such as 

FIG. 3 is a diagrammatic view of the network of FIG. 1; conductive wire, fiber optic cable, and/or microwave trans- 

FIGS. 4A-B are a diagram of an exemplary load balance mission media, satellite transmission media or other 

list and updated load balance list; conductive, optic or electromagnetic wave transmission 

FIG. 5 is a diagram of an exemplary emergency back-up 25 media. The client computers 14 access a network server 

load balance list; and computer 12 by a similar wired or a wireless transfer 

FIG. 6 is a flow chart of a method for load balancing medium. For example, a client computer 14 may link into 

according to an embodiment of this invention. the client-server network 10 using a modem and the standard 

telephone communication network. Alternative carrier sys- 

DESCRIP1TON OF SPECIFIC EMBODIMENTS 30 terns such as cable and satellite communication systems also 

Overview — Host Network may be used to link into the client-server network 10. Still 

The load balancing method of this invention is imple- other private or time-shared carrier systems may be used. In 

mented in a client-server network of server computers and one embodiment the network 10 is a global information 

client computers. Wide area networks such as the internet, network, such as the internet. In another embodiment the 

and similar intranets, are being used increasingly for access- 35 network is a private intranet using similar protocols as the 

ing information and for communicating among individuals internet, but with added security measures and restricted 

and businesses according to a client server model. access controls. In still other embodiments the network 10 is 

Conventionally, a client computer accesses the network by a private, or semi-private network using proprietary com- 

a wired or a wireless transfer medium. A user accesses the munication protocols. 

internet, for example, using a modem and the standard 40 The client computer 14 is any end user computer, and may 
telephone communication network Alternative carrier sys- also be a mainframe computer, minicomputer or microcom- 
tems such as cable and satellite communication systems also puter having one or more microprocessors. A server corn- 
are being contemplated for delivery of internet and wide puter 12 may at times function as a client computer access- 
area network services. The formal definition of the "Inter- ing another server computer 12. The remote network 16 may 
net" is the global information system that (i) is logically 45 be a local area network, a network added into the wide area 
linked together by a globally unique address space based on network through an independent service provider (ISP) for 
the Internet Protocol (IP) or its subsequent extensions/ the internet, or another group of computers interconnected 
follow-ons; (ii) is able to support communications using the by wired or wireless transfer media having a configuration 
Transmission Control Protocol/Internet Protocol (TCP/IP) which is either fixed or changing over time. Client comput- 
suite or its subsequent extensions/follow-ons, and/or other 50 ers 14 may link into and access the network 10 indepen- 
IP-compatible protocols; and (iii) provides, uses or makes dently or through a remote network 16. 
accessible, either publicly or privately, high level services Computer System 

layered on the communications and related infrastructure. The functions of the present invention preferably are 
The term "Internet" is commonly used to refer to the performed by programmed digital computers of the type 
physical structure, including client and server computers and 55 which are well known in the art, an example of which is 
the phone lines that connect everything into a global infor- shown in FIG. 2. A computer system 20 has a display 
mation system. The common categories of information monitor 22, a keyboard 24, a pointing/clicking device 26, a 
services available over the internet include information processor 28, random access memory (RAM) 30, a non- 
retrieval services, information search services, communica- volatile storage device such as a hard disk drive 32, a 
tion services, and multimedia information services. The 60 communication or network interface 34 (e.g., modem; eth- 
information retrieval services include FTP and Gopher. The emet adapter), and a transportable storage media drive 36 
information search services include WAIS, Archie, and which reads transportable storage media 38. In addition 
Veronica. The communication services include Email, other miscellaneous storage devices 40, such as a floppy disk 
Telnet, USENET, and IRC. The multimedia information drive, CD-ROM drive, zip drive, bernoulli drive or other 
services include the World Wide Web (WWW). 65 magnetic, optical or other storage media, may be included. 

FIG. 1 shows a client-server network 10 formed by a The various components interface and exchange data and 

plurality of network server computers 12 which are inter- commands through one or more busses 42. The computer 
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system 20 receives information by entry through the key- 
board 24, pointing/clicking device 26, the network interface 
34 or another input device or input port. The computer 
system 20 may be any of the types well known in the art, 
such as a mainframe computer, minicomputer, or microcom- 5 
puter and may serve as a network server computer 12, 
remote network 16 computer or a client computer 14. The 
computer system 20 may even be configured as a 
workstation, personal computer, network server, or a 
reduced -feature network terminal device. 10 
Load Balancing 

To access data over the world wide web, for example, a 
client computer specifies a uniform resource locator (URL), 
which is an address for the data. Such address includes the 
address of a computer which stores the data. The server 15 
computers 12 in the client-server network 10 are subject to 
a varying load depending on the access requests at any given 
time from the client computers 14. If many client computers 
14 desire to access the same data at the same time, then 
many of the client computers 14 may be delayed. 20 
Conventionally, one manner in which such demand is 
handled is by using caches at other computers. An indepen- 
dent service provider, for example, may keep a copy of 
popular web pages in their resident cache. Another manner, 
as described in the background section, is to include a 25 
hardware load balancing device which responds to accesses 
for a given address. Multiple servers are coupled to the 
hardware load balancing device. A request from a client 
computer is routed to one of such servers through the load 
balancing device. In effect the server computers coupled to 30 
the load balancing device have the same address. Consider 
an example in which 10 server computers are coupled to a 
hardware load balancing device. Such device implements an 
algorithm to determine how to apportion the load (e.g., the 
requests to such common address) among the 10 computers. 35 
The apportionment may be a simple equal division (e.g., 
10%), or may be according to some algorithm (e.g., round 
robin, random selection, a mathematical formula). These 
approaches are server side load balancing approaches, 
meaning the determination is made at the server side of the 40 
network. 

A percentage load for a given server computer may be 
based on the connect time to the given computer relative to 
the available connect time among all the computers whose 
load is being balanced. Alternatively, instead of relative 45 
connect time, load may be based upon a relative download 
volume, or a relative number of connections (regardless of 
length of connect time for each connection). 

FIG. 3 shows the client-server network 10 having a 
plurality of client computers 14 labeled as C1-C6 and a 50 
plurality of server computers 12. A packet switched network 
13 allows any client computer 14 to communicate directly or 
indirectly to a server computer 12. For the INTERNET, the 
server computers 12 include trunk server computers 19, 
independent service providers (ISP) server computers 18, 55 
and varying company server computers 15, 16. 

A given block of data offered over the client-server 
INTERNET network is controlled by a given person or 
company. For example, the ABC Company may offer pub- 
licly accessible data from their web pages over the INTER- 60 
NET. Because of popularity of another reason, the ABC 
Company needs to locate the data on multiple server com- 
puters to handle all the demand of client computers seeking 
to access their web site. The ABC Company stores redun- 
dant copies of the web site data on each of multiple servers. 65 
According to an aspect of this invention, such servers have 
differing addresses. Apportionment of the load to determine 
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which server is accessed by which client computer request 
is determined at the client computers 14. 

Each client computer 14 stores a load balance list. Refer- 
ring to FIG. 4A, in one example, common data is stored on 
each of ISP servers 1-4. The load balance list includes an 
identification of the server computers, such as an address. In 
some instances the list also include a respective load per- 
centage for each of the listed ISP server computers. The 
percentage specified in the list for any given server computer 
may be the same or different than for the other servers 
identified in the list. Preferably the percentages should add 
up to 100%. FIG. 4A, for example shows a load balance list 
in which the load is to be divided equally among four ISP 
server computers 18 (i.e., ISP servers 1-4). Each server in 
the list includes common data that may be accessed by a 
client computer. In some embodiments, servers may be 
identified as uplink servers, downlink servers or both uplink 
and downlink servers. 

In some embodiments, each client computer also stores an 
emergency back-up load balance list. This list is used in the 
event that a client computer 14 is unable to connect to any 
of the servers in the normal load balance list. Accordingly, 
at least one of the servers identified in the emergency 
back-up load balance list should differ from the servers 
identified in the normal load balance list. Referring to FIG. 
5, an exemplary emergency load balance list includes the 
data owners own computer servers 15 (e.g., ABC Company 
servers 1 and 2). One or more other server computers such 
as an ISP server 18 may be used in addition or instead. 
Method for Client Side Load Balancing 

Referring to FIG. 6, a method for client-side load balanc- 
ing includes a step 50 in which a client computer 14 requests 
to access data over the client-server network 10. At another 
step 52, the client computer 14 executes a server selection 
function to determine which server 12 to access. Aprocessor 
28, for example, reads the load balance list 54 resident on the 
client computer 14. The server selection function determines 
which server identified in the list 54 is to be accessed to 
handle the pending data request. For an embodiment in 
which there is a load percentage included in the list 54, such 
percentages are seeds for the server select function. Over 
time as the server select function is executed over and over, 
the actual load percentage for each server computer in the 
list 54 converges to the specified percentage in the list 54. 
According to an alternative scheme, the load select function 
may randomly select one of the servers in the list 54 or 
perform a round-robin selection, or perform some math- 
ematical computation. 

Once a server is selected, at step 56 a network connection 
is attempted to connect the client computer 14 to the selected 
server computer 12. At step 58 the connect operation is 
tested to determine if successful. If the connection is 
successful, then at step 60 the data is read from the server 
computer 12 and downloaded to the client computer 14. In 
addition, during each connection or at regularly determined 
times or connections, an updated load balance list also is 
received from the accessed server computer 12. The updated 
list replaces the prior load balance list stored at the client 
computer 14. As shown in FIG. 4B the updated load balance 
list may add an additional server and alter the load balance 
percentages. Alternatively, the updated list may remove a 
server or just alter the load balance percentages. Thus, one 
or more servers can be added or removed and load balance 
percentages can be altered. 

Each server computer 12 in the list 54 also includes a load 
balance list. A system administrator regularly updates the 
load balance list, at each server computer 12 which is to 
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store common data (e.g., ABC Company data) accessible 
from the client computer 14. For example, if demand gets 
heavy, an additional server 12 can be added in by including 
its identification in the updated load balance list of each 
participating server 12. Similarly, the system administrator 5 
can remove a server or change a load percentage for any one 
or more participating servers. The updated list gets distrib- 
uted to a client computer on the client computer's access to 
a participating server 12. 

In some instances, the attempt to connect to a server at 10 
step 56 may fail. This may occur because the server is not 
longer a participating server, or because the server is down, 
or for some other reason. If the connection and access is 
unsuccessful, then at step 64 a response analysis is per- 
formed. The response analysis determines at step 66 whether 15 
the server should be deemed non-responsive and thus 
removed from the load balance list 54 at step 68, or whether 
to simply try another server. In one embodiment a server is 
deemed non-responsive if the data is not present at the server 
or if the connection fails after a prescribed number of tries. 20 
If the response analysis results in the server being found 
non-responsive then the server is removed from the load 
balance list of the local client computer which made the 
determination. Whether responsive or non -responsive, the 
list 54 then is checked at step 70 to determine if there another 25 
server 12 on the load balance list. If yes, then at step 72 
connection to another server in the list 54 is attempted. The 
operation then continues with the test at step 58. If the check 
at step 70 results in a determination that no others servers are 
identified in the list 54, then at step 74 a server 15 from the 30 
emergency back-up load balance list 76 is accessed. The 
client computer 14 then accesses the data directly from the 
identified server 15, or merely receives an updated load 
balance list 54 and tries again. 

Note that a client computer may include multiple load 35 
balance lists. One load balance list may be used for deter- 
mining access to one set of data (e.g., ABC Company data) 
over the client-server network 10, while another load bal- 
ance list is used for determining access to another set of data. 
The servers in each list may be the same or differ. 40 

According to an alternative embodiment, a permanent 
load balancing list is loaded into or received at each client 
computer. Thereafter, such list is used until all computers on 
the list are found to be non-responsive or until a specific 
communication is received from a server computer speci- 45 
fying that the list is to be changed. For example, the server 
computer may indicate that the load balance list is to be 
replaced with an accompanying load balance list. For the 
case where all servers on the list are found to be non- 
responsive, the client computer accesses the emergency 50 
server list. A communication with an emergency server then 
results in transmission of an updated load balance list to the 
client computer. 

For a load balancing method in which load balancing lists 
distinguish between uplink servers and downlink servers, 55 
the specified downlink servers are used by the server selec- 
tion function for normal downlink access to the client-server 
network. For uplink operations, for example, in which client 
computers uplink information to a server for a proprietary or 
other reason, only uplink servers identified in the load 60 
balance list are used by the server selection function. A 
connection then is achieved with the uplink server and 
appropriate information is sent from the client computer to 
the server computer. 

Meritorious and Advantageous Effects 65 

According to an advantage of this invention, the client 
side load balancing method does not suffer from a single 



point of failure which cripples the entire delivery system. 
With servers located in different geographic regions, even 
natural disasters and power failures at one or more servers 
will not disable network delivery of data to an operable 
client computer. Servers can be added or removed in a 
smooth transition without disrupting delivery of data. Load 
can be spread among hundreds of servers at reduced cost to 
the vendor. Vendors can ramp up or ramp down throughput 
capacity as needed using load capacity of independent 
service provider computers. 

An advantage of the emergency list scheme is that a 
vendor might own the lines and addresses for the servers on 
the emergency list, but rent the tines from an independent 
service provider for the servers in the load balance list. As 
a result, a vendor is not held hostage to the addresses which 
the independent service provider owns. More specifically if 
the vendor chooses to switch service providers because of 
price, service or another reason, the vendor can do so 
without adversely impacting client access to the vendor's 
data. The vendor simply updates the load balance list. Even 
absent a transition time to get updated load balance lists to 
the client computers, a client that has not checked in for a 
while will still get to the emergency list and then get an 
updated load balance list. 

Although a preferred embodiment of the invention has 
been illustrated and described, various alternatives, modifi- 
cations and equivalents may be used. Therefore, the fore- 
going description should not be taken as limiting the scope 
of the inventions which are defined by the appended claims. 

What is claimed is: 

1. A method of apportioning load in a client server 
network having a first plurality of server computers, wherein 
load is apportioned among a second plurality of the server 
computers, the second plurality of server computers being a 
subset of the first plurality of server computers, the method 
comprising the steps of: 

storing a load balance list on each server computer of the 

second plurality of server computers; 
storing common data on each server computer of the 

second plurality of server computers; 
for each one of a plurality of client computers connecting 
to the client server network, receiving the load balance 
list from a server computer of the second plurality of 
server computers; 
performing a server selection function at a given client 
computer among the plurality of client computers using 
data from the received load balance list to identify a 
select server computer among the second plurality of 
server computers; 
responsive to the performing step, accessing the common 
data from the select server computer with the given 
client computer; and 
updating the load balance list for the client server 
network, the step of updating comprising the steps of: 

(i) storing an updated load balance list on each one of 
a third plurality of server computers among the first 
plurality of server computers, wherein the updated 
load balance list identifies each server computer of 
the third plurality of server computers; and 

(ii) receiving at one or more of the plurality of client 
computers the updated load balance list from a server 
computer of the third plurality of server computers; 

wherein the step of performing the server selection func- 
tion at a given client computer among the plurality of 
client computers uses data from the received updated 
load balance list to identify a select server computer 
among the third plurality of server computers. 
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2. The method of claim 1, in which the third plurality of 
server computers is a subset of the second plurality of server 
computers. 

3. The method of claim 1, in which the third plurality of 
server computers is a subset of the second plurality of sever 
computers combined with at least one of the first plurality of 
server computers which is not among the second plurality of 
server computers. 

4. A method of apportioning load in a client server 
network having a first plurality of server computers, wherein 
load is apportioned among a second plurality of the server 
computers, the second plurality of server computers being a 
subset of the first plurality of server computers, the method 
comprising the steps of: 

storing a load balance list on each server computer of the 
second plurality of server computers; 

storing common data on each server computer of the 
second plurality of server computers; 

for each one of a plurality of client computers connecting 
to the client server network, receiving the load balance 
list from a server computer of the second plurality of 
server computers; 

performing a server selection function at a given client 
computer among the plurality of client computers using 
data from the received load balance list to identify a 
select server computer among the second plurality of 
server computers; and 

responsive to the performing step, accessing the common 
data from the select server computer with the given 
client computer; 

wherein the step of storing a load balance list comprises 
the step of storing a first load balance list on at least one 
server computer among the second plurality of server 
computers, and storing a second load balance list 
different from the first load balance list on at least one 
other server computer among the second plurality of 
server computers. 

5. A method of apportioning load in a client server 
network having a first plurality of server computers, wherein 
load is apportioned among a second plurality of the server 
computers, the second plurality of server computers being a 
subset of the first plurality of server computers, the method 
comprising the steps of: 

storing a load balance list on each server computer of the 
second plurality of server computers; 

storing common data on each server computer of the 
second plurality of server computers; 

for each one of a plurality of client computers connecting 
to the client server network, receiving the load balance 
list from a server computer of the second plurality of 
server computers; 

performing a server selection function at a given client 
computer among the plurality of client computers using 
data from the received load balance list to identify a 
select server computer among the second plurality of 
server computers; and 
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responsive to the performing step, accessing the common 
data from the select server computer with the given 
client computer; 
wherein the load balance list is a first load balance list, and 
s further comprising the steps of: 

(i) storing a back-up load balance list on a plurality of 
client computers, wherein the back-up load balance 
list identifies at least one server computer not among 
the second plurality of server computers; 
10 (ii) determining by one of the plurality of client com- 
puters which stores the back-up load balancing list 
that all server computers identified in the first load 
balance list are non-responsive; and 
(iii) connecting said one of the plurality of client 
15 computers to a server computer identified in the 

back-up load balance list. 

6. The method of claim 5, further comprising the steps of 
receiving an updated load balance list at said one of the 
plurality of client computers from the server computer to 

20 which said one of the plurality of client computers is 
connected. 

7. A client server network, comprising: 
a plurality of server computers; 

25 a plurality of client computers; 

a load balance list identifying a subset of the plurality of 
server computers, wherein the load balance list is 
stored at one of the plurality of client computers, 
wherein the load balance list is a first load balance list, 

30 common data stored at each one server computer of the 
server computers identified in the first load balance list; 
processing means at said one of the plurality of client 
computers which executes a selection function to select 
one server computer of the server computers identified 

35 in the first load balance list, wherein the selection 
function apportions load among the server computers 
identified in the first load balance list; 
means for connecting said one of the plurality of client 
computers to the selected one server computer to access 

40 a portion of the common data; 

a back-up load balance list stored at said one of the 
plurality of client computers, wherein the back-up load 
balance list identifies at least one server computer not 
identified in the first load balance list; 

45 

means for determining at said one of the plurality of client 
computers that all server computers identified in the 
first load balance list are non-responsive; and 

means for connecting said one of the plurality of client 
so computers to a server computer identified in the back- 
up load balance list. 

8. The network of claim 7, further comprising means for 
receiving an updated load balance list at said one of the 
plurality of client computers from the server computer to 

55 which said one of the plurality of client computers is 
connected. 

***** 
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